The current study aims to predict the optimal amount of independent audit fees based on the factors influencing audit fees. To identify the factors influencing audit fees, the stakeholders of 30 auditing firms, members of the Iranian Association of Certified Public Accountants in Tehran selected randomly, were interviewed. Finally, the linear programming model for audit fees and its determinants is defined and sum of squared error is used to solve the function with minimum. Also, given that the data are quantitative and comparative and normally distributed, Pearson's correlation coefficient is used to test the research hypotheses.
Introduction


In recent years, mathematical formulas have contributed in this regard and the process is still expanding. In this study, we seek to convert human knowledge to mathematical models. What a fuzzy system does is the conversion of human knowledge into mathematical formulas.
The term "Fuzzy" is sometimes used along with the sets. Sets include conventional and fuzzy sets. In conventional (crisp) sets, a member either belongs to a set or not. It means that it is two-valued (0 or 1). However, fuzzy sets are multi-valued and include ranges between 0 and 1. The term "Fuzzy" in the Oxford Dictionary is defined as "ambiguous, vague, non-precise, puzzled, confused, and uncertain", and fuzzy systems are knowledge-based or rule-based systems. The heart of a fuzzy system is a knowledge base formed by if-then rule. For example, consider the following fuzzy phase: if the vehicle speed is high, then, impose a small force to the gas pedal. We can, thus, construct a fuzzy system based on the rules (Li Wang, 1962) .
In this paper, the fuzzy method is used for predicting the optimum amount of audit fees in cases where determining audit rate is vague and uncertain.
Literature review
Defond (2002) concluded that fees paid for nonaudit services have no significant effect on auditor independence and, as a result, his audit fees. Boo and Koh (2004) examined the correlation between audit firm reputation and characteristics of the audit Nikkinen and Sahlstorm (2005) indicated that the audit fee is directly correlated with the risk aspects (financial risk, operational risk and business risk). According to the results of this study, representation costs, size of company operations, audit complexity are able to describe the audit services fees. Stewart and Kent (2006) studied the correlation between the audit costs, an effective audit committee and internal audit in Australia. The results showed that there is a positive correlation between the levels of audit fees, an inspection committee, the frequency of audit committee meetings and using internal audit. Hogan & Wilkins (2008) refer to the fact that the possibility of inherent risk is positively related with whole audit fee, as well as audit working hours, but it has a negative correlation with the independent auditor reliance on internal audit function. Gramling (2011) declared their view about the effect of decreasing the audit fee on independent auditor freedom to the AICPA and expressed concern on the reduction of the fee that can influence on the auditor incentive to reduce working hours and lowering the audit test level. They stated that the primary motivation of independent auditors to rely on internal audit is low cost of auditing. Walid (2012) studied the factors affecting the audit fees and concluded that the most important factor affecting the determination of the amount of audit fees is whether the auditing company is one of the four largest firms or not, and the least important factor is the size of the auditing company, according to the number of its employees. Khani & Yazdani (2012) identified the factors contributing to determine the cost of the audit in Iran, and concluded that the quality of audit reports has a significant positive impact on the cost of audit; quality is the most important factor in audit costs, and other factor affecting the audit costs is the audit company's industrial expertise. Baldacchino et al. (2014) reviewed the factors affecting the external audit fees in Malta and concluded that the costs of external audits are significantly affected by the size of audit client, complexity, line, control of the ownership and situation of the company.
In Iran, several studies were conducted about the subject which was briefly mentioned below:
Daroughe Hazrati and Pahlavan (2012) investigated the correlation between profit management, the provisions provided in the audit report, the type of auditor and composition of Board of Directors with audit fees. The results showed that the four factors have significant positive correlation with the audit fees. Vaez et al. (2013) examined the impact of audit quality on audit fees. In this research, the audit quality standards are the size of auditing institute, audit expertise in the industry and continuation of auditor choice. The findings indicate that a negative significant correlation exists between the audit firm's expertise and audit fees. The results also suggested that the factors of continuation of the selection of the auditor and the audit firm size have a positive significant correlation with audit fees.
Methodology
The time scope of the study is 6 months of early November 2014 to late April 2015. The research statistical population is the Audit Institutions, Member of Iranian Association of Certified Public Accountants in Tehran, which randomly and during the investigation, it was possible to interview 30 partners of institution of the selected firms. 3.3. Effective factors in determining audit optimal fees. As shown in Table 2 , some answers provided by audit firms are more frequent, which indicates emphasis and attention of audit firms to these factors. In this study, responses with frequencies more than the average (more than 15) will be introduced and used as factors determining the audit fees that are presented in Table 3 . 12 Expected profit of auditing organization from performing the audit of the entity 30 100 Table 3 noticed that there is a correlation between effective factors in predicting the audit fee.
Variables.
According to the above descriptions, factors affecting the fee can be classified in Table 4 . Table 4 . Correlations between factors affecting the prediction of audit fees 
Data normalization.
The collected data related to the factors effective in prediction of the audit fee are qualitative that should be convert into quantitative data to be used in this study. Therefore, based on the information collected during the interviews, the best quantitative range for each variable is defined and, then, normalized. The result of normalizing the data is presented in Table 5 . Following, to solve the aforementioned linear functions with minimum error, the least squares will be used in Matlab. Therefore, in this section, the data of 10 sample companies collected during interviews with the audit firms, as well as data provided in Tables 6 to 12 , will be used. In connection with the column of audit team employees' fees in Table 10 , it is necessary to note the following descriptions.
Calculation of the audit staff fees is so that first time predicted for audit is divided among various levels of audit staff, then, it is multiplied in fee rate, that is:
Fee rate of each level of audit staff × time allocated to different levels of audit staff = audit employees fees.
The result of this rate increase from 2010 to 2014 is summarized in Table 11 . In the study, calculated rates for 2013 have been used. Table 12 presents the audit team employees fee calculation for 10 samples companies. Following, to solve aforementioned linear functions using the information of 10 sample companies using least squares function in Matlab, it is necessary to insert the value of all 10 firms in the intended functions which result is presented below:
1. Linear function of the internal control system of the entity in operating cycles (Z 4 ):
According to data presented in Table 4 , it is obvious that the status of internal control system of a company depends on the following 5 basic factors:  internal control system of sales, revenues and earnings cycle;  internal control system of purchase, costs and disbursements cycle;  internal control system of payroll cycle;  internal control system of fixed assets cycle;  internal control system of inventories cycle. According to the information of internal control system presented in Table 6 , the linear programming model for 10 samples is as follows: a 0 , a 1 , a 2 , a 3 , a 4 and a 5 , so that the sum of squared
2 is least, so we have: 
linear function of audit risk (W 3 ):
According to data presented in Table 4 , it is obvious that audit risk in a company under investigation depends on 4 basic factors:  integrity and reputation of the senior management of the entity;  complexity of the entity's operations;  presence of certain rules and regulations governing the activities of the entity;  status of internal control system of the entity's operating cycle.
Which mathematical expression (linear programming model) will be as follows:
  

According to the information of audit risk provided in Table 7 , linear programming model for 10 sample companies is as follows: According to data presented in Table 4 , it is obvious that turnover of accounts in a company under investigation depends on 5 basic factors:  turnover of sales, revenues and earnings cycle;  turnover of purchase, costs and disbursements cycle;  turnover of payroll cycle;  turnover of fixed assets cycle;  turnover of inventories cycle. According to the data of accounts turnover presented in Table 8 , linear programming model for 10 sample companies is as follows: According to the data presented in Table 4 , it is obvious that predicted time required to perform an audit in a company depends on 4 basic factors:  number of accounting records of the entity;  turnover of accounts related to the entity's operating cycle; 

According to information of time predicted to perform the audit practices presented in Table 9 , the linear programming model for 10 sample companies are as follows: According to the data presented in Table 4 , it is obvious that prediction of the optimal amount of independent audit fees in a company depends on two basic factors:  audit employees fee given the predicted time;  overhead costs incurred and expected profit of audit firm. According to the anticipated audit fees, presented in Table 10 , the linear programming model for 10 sample companies is as follows: 0 1.000
1.000 . 
Hypotheses testing
The first hypothesis states that a significant correlation exists between the expected time to perform an audit based on the operations size of the entity and the audit fee. Notes: a -test distribution is normal, ** -correlation is significant at the 0.01 level (2-tailed).
According to the above Table, it can be seen that the correlation coefficient at the error level 1% is also significant which is marked with **.
The second hypothesis states that a significant correlation exists between the number of the entity's accounting documents and audit fee. Notes: a -test distribution is normal, ** -correlation is significant at the 0.01 level (2-tailed).
According to the above index, it is also observed that the correlation coefficient between the independent variable of the number of accounting records of the entity and the dependent variable of audit fee is equal to 0.974 and the probability value for examining its significance H 0 :  = 0 is 0.000, which is smaller than 0.50, so, the H 0 is not confirmed. So, with 95% confidence, the presence of a positive significant correlation is confirmed. According to the above Table, it can be seen that the correlation coefficient at the error level 1% is also significant which is marked with **.
The third hypothesis states that a significant correlation exists between the initial audit or audits carried out in recent years and the audit fee. Notes: a -test distribution is normal.
It is also observed that the correlation coefficient between the independent variable of the initial audit and the dependent variable of audit fee is equal to -0.021, and the probability value for examining its significance H 0 :  = 0 is 0.954, which is smaller than 0.05, so, the H 0 is confirmed. So, with 95% confidence, the presence of a negative significant correlation is not confirmed.
The fourth hypothesis states that a significant correlation exists between the variable of turnover of accounts related to the entity's operating cycle, including sales, revenues and receipts-purchase, payrolls-salary and wage and fixed assets and inventories and audit fee.
This hypothesis is statistically expressed as follows:
the symbol  is the community correlation coefficient. Notes: a -test distribution is normal.
It is observed that the correlation coefficient between the independent variable of the turnover of the accounts related to the entity's operational cycles including sales, revenues and receipts cyclespurchase, payrolls-salary and wage, fixed assets and inventories and the dependent variable of audit fee is equal to 0.147 and the probability value for examining its significance H 0 :  = 0 is 0.686, which is smaller than 0.05, so, the H 0 is confirmed. So, with 95% confidence, the presence of a positive significant correlation is not confirmed.
The fifth hypothesis suggests that a significant correlation exists between the risk of audit and audit fees. The symbol  is the community correlation coefficient. Notes: a -test distribution is normal, ** -correlation is significant at the 0.01 level (2-tailed).
According to the above Table, it can be seen that the correlation coefficient at the error level 1% is also significant which is marked with **. 
